JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms of scholarship. For more information about JSTOR, please contact support@jstor.org.
188

Economic Development and Cultural Change
China showing that holding liquid wealth as a precaution against risk differed significantly across income groups. 8 They find that precautionary response to income risks led to a higher share of liquid wealth holding among the middleincome groups, while high-income groups did not need to hold unproductive precautionary wealth and the poor could not afford to do so. This evidence is consistent with a theoretical model offered by F. Zimmerman and M. R. Carter and is supported by their findings reinforced by empirical evidence from Burkina Faso. 9 Zimmerman and Carter find that the poor pursue asset accumulation strategies that lead to smoother income but less smooth consumption than is the case for the wealthy.
In general, access to credit markets is limited, and borrowing constraints are pervasive in developing countries, particularly in sub-Saharan Africa. Even if credit markets exist, many of the poor in developing countries do not have access to the low interest rates afforded by formal credit institutions, and they depend on higher-interest loans from informal creditors such as local moneylenders. 10 In areas of developing countries where insurance and credit markets may not function well or do not exist, it is of interest to investigate the extent to which households smooth consumption and to examine how savings and transfers options respond to covariate economic shocks. This investigation will help determine appropriate risk management policies when governments and international institutions assist people at risk.
This study examines the effects of drought and macroeconomic changes on household consumption and savings behavior in Zimbabwe, using two nationally representative cross-sectional data sets that straddle a period of economic volatility. Specifically, the article (1) analyzes changes in consumption and saving behavior before and after economic shocks and (2) investigates the effectiveness of savings as a means of cushioning the impacts of covariate shocks.
Section II discusses a modified consumption and saving model to reflect the peculiarities of a typical developing country household. Section III develops the empirical model for analyzing the problem. Section IV briefly presents background about Zimbabwe in the 1990s and describes the data source. Results and discussion are in Section V. Section VI presents our conclusions.
II. Household Saving and Consumption Behavior: Theory
A. Basic Household Choice Model
Define as a continuously differentiable instantaneous utility function U (C ) t t for a representative household, where C t is per capita household consumption of goods and services at time period t. Since the choice is concerned with resource allocation over time, consider a household maximizing the expected lifetime utility as of time zero where T is the life span of the household, is an expectation conditional E(. d I ) t on information at time t ( ), and V is the rate of time preference. 11 The I t household is assumed to maximize the present discounted value of expected utility, conditional on information at time zero. The evolution of household assets governs the budget constraint within which intertemporal utility is maximized: assume that households can borrow and lend freely at the same discount rate. In practice, credit markets are not readily available in developing areas, and their accessibility differs between the wealthy and the poor. The implications of these stylized facts are discussed below. Dynamic optimization can be used to solve the problem implied by (1) and (2) . Optimization leads to standard Euler equations. Assume that is r t constant and that the instantaneous utility function for all t.
Define Q(C) to be the derivative of ; then the solution to the problem U(C) becomes
t t ϩ1 t ( ) 1 ϩ V Equation (3) implies that the marginal rate of substitution between consumption in two periods should equal the expected marginal rate of transformation. The parameters r and V control the rate at which expected marginal utility tomorrow is discounted relative to marginal utility today.
B. Permanent Income and Life Cycle Models
Both the permanent income model and the life cycle model are special cases of the above model. 12 Suppose that the rate of time preference (V) is the same as the interest rate (r) and the instantaneous utility functions are quadratic so that the marginal utility functions are linear; then (3) becomes
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horizon. This condition, along with the budget constraint, implies that, for a quadratic utility function, consumption is a linear function of expected lifetime wealth. In life cycle models, where the focus is more on age profile than uncertainty, the martingale property of consumption and saving becomes the constant consumption property of the simplest of such models. The permanent income hypothesis essentially has the same interpretation, saying that consumption is equal to permanent income, defined as the annuity value of the sum of current assets and the discounted present value of expected future earnings. However, when people invest and save in different ways, such as through mutual reciprocity agreements or investments in human capital, there is less need for saving and dissaving schemes in the way that both models portray. 13 Including household characteristics such as age and composition in the model as factors affecting the marginal utility of consumption, in addition to consumption itself, may help address the shortcoming of the life cycle models. Let be a set of household characteristics. A version of (3) with such prop-Z t erties can be defined as
Thus the age profile of consumption is determined by household characteristics and the relationship between r and V. In the following sections, we present peculiarities of developing country conditions that further challenge the assumptions of the basic model above.
C. Modifications to the Basic Household Choice Model
The permanent income and life cycle models, where consumption depends on lifetime resources or permanent income, make an explicit assumption that households are able to borrow at interest rate r. In fact, interest rates vary according to assets and to access to credit markets. Thus, the poor are unlikely to fully smooth consumption by either borrowing from formal creditors or engaging in informal risk-sharing mechanisms, leaving agents to undertake consumption smoothing by relying on their own portfolio of assets. In fact, this environment characterizes the realities of most people in developing countries, particularly in sub-Saharan Africa. In the absence of credit markets, developing country households are forced to undertake their own insurance mechanism by storing their wealth and surpluses from good times for down times that they know will inevitably come. What happens if one year's shocks are not independent of next year's? This may be typically the case for developing country households whose livelihood and employment depend on mainly rain-fed agriculture in which weather-related shocks could make harvests serially correlated across years. 14 Alternatively, political or macroeconomic shocks could presage long periods of unstable conditions. Under such scenarios, consumption-smoothing pre-Lire Ersado, Harold Alderman, and Jeffrey Alwang 191 scriptions derivable from permanent income models would not hold. As information sets are updated, expectations change, and agents who foresee worse times ahead may rationally destabilize ("unsmooth") consumption and maintain their wealth base. An optimal response thus takes into account expectations about whether next year will be worse or better or about whether the household will be able to borrow next year. 15 These considerations exacerbate current inability to borrow to facilitate the trade-off between consumption now and in the future.
The permanent income and life cycle models also do not address cases with uncertainty and when household marginal utility is not linear. Clearly, households face substantial uncertainty in most developing countries. Moreover, A. Deaton argues that marginal utility may well be convex for households in developing countries. 16 This convexity has important behavioral implications. Assume that the interest rate is constant at the subjective discount rate so that equation (3 ) becomes
Equation (5) implies that, if a household is risk averse, an increase in the variance of consumption decreases expected utility. But the effect on consumer behavior (i.e., on the Euler equation) depends on whether it affects the consumer's marginal utility. Since marginal utility is linear for quadratic utility, an increase in variance of consumption has no effect on expected marginal utility, and thus no effect on behavior. As argued above, a convex marginal utility function is plausible for a typical developing country household, and an increase in uncertainty will raise expected marginal utility. To maintain the identity in (5), expected future consumption must increase as compared to current consumption. Uncertainty thus leads consumers to defer consumption, to be more cautious. More income uncertainty and higher risk aversion lead to lower consumption and more prudent behavior.
17
III. The Empirical Approach
Assume that consumption and savings are linear functions of permanent income , transitory income , income variability (VY it ), and a set of
variables that measure the life cycle stage of a household ( ):
where is a vector of real per capita consumption and
per capita saving instruments for household i in time period t (t p 1990/91 or 1995/96), and it is an error term. Real per capita consumption (CONS it ) includes consumption expenditures on food, health care, schooling, and other items. Real savings (SAV it ) includes monetary savings, the net of loans taken and loans paid, purchase and sale of financial stocks, bank deposits and withdrawals, and physical asset savings (i.e., net of purchases and sales of physical assets such as land, livestock, buildings, household durables, etc.). From the theory of permanent income, we expect the coefficient on
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Economic Development and Cultural Change permanent income in the CONS it equation (the propensity to consume out of permanent income) to be significantly higher than the coefficient on transitory income (the propensity to consume out of transitory income). For a constant absolute risk aversion (CARA) form utility function, we expect the coefficient on VY jt (i.e., the impact of variability of income on consumption) to be negative for consumption and positive in the savings equations, due to precautionary savings by households. For a quadratic utility function, the coefficient on VY jt will be zero for all equations. The explanatory variables are either directly obtained from the Zimbabwe Income, Consumption, and Expenditure Surveys (ICES) of 1990/91 and 1995/ 96 (discussed further below) or derived from them with the exception of the instrumental variables employed as a proxy for income variability. Estimating income variability (VY jt ) requires panel data, which do not exist in our case. Instead, VY it is instrumented by a set of variables measuring the variability of regional rainfall on the grounds that more variable rainfall leads to more variable income for both rural and urban households, particularly in the predominantly agricultural economy of Zimbabwe. Standard deviations of regional and seasonal rainfall (planting, weeding, and harvesting periods) over 8 years are used as instruments.
The life cycle measures ( ) are variables for the number of household LC it members in different age categories. We include the number of household members in five different age categories (!6 years, 6-11 years, 12-17 years, 18-64 years, 164 years). Households with many young children and old members may save less since their present income is less than the annuity value of their wealth. According to the old age hypothesis, households may opt to spend on children as a substitute to saving with the view that children will take care of the parents at old age. 18 
A. Permanent and Transitory Incomes
While this study addresses issues more general than those in the permanent income hypothesis, we begin with a decomposition of income into permanent and transitory components-using a methodology formulated by C. H. Paxson and later adapted by H. Alderman. 19 Paxson, in her study of the savings behavior of Thai farm households, used time-series information on regional rainfall in conjunction with cross-sectional data on farm household income to obtain estimates of components of household income attributed to rainfall shocks. 20 She assumed that rainfall variation produces shocks to income but has no direct effect on consumption so that part of each household's income explained by shocks to regional rainfall serves as an explicit measure of transitory income. The part of household income explained by households' permanent variables (such as household members in different age, sex, and education categories) serves as an explicit measure of permanent income. Finally, residual income is that part of household income unexplained by either transitory or permanent variables.
We follow this approach in instrumenting income variability. However, while Paxson's sample was entirely rural, our sample includes urban households as well. The extension of rainfall variability as an instrument of income variation in urban areas is based on the assumption that there are strong urbanrural linkages in developing countries such as Zimbabwe through food markets and other factors. 21 In order to make the rainfall variables better instruments, we employ national average rainfall information for the capital city Harare. For all other urban areas, we use rainfall information for the region in which the urban area is located.
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Total household income is usually estimated as a sum of household earnings from sources such as wages, farming, business, interest, and rent from physical capital assets. However total income can also be derived from the outlays where it may be spent, such as consumption and savings. In the current study, since the Zimbabwe ICES does not lend itself to the first approach, household income is derived from different consumption and saving types.
More specifically, let be a derived income for household i at survey Y it period t. Income can be derived using the following identity:
it it it
Total household income at any given period is also made up of permanent income (denoted by ) and a random transitory income component (denoted current deviations from permanent income. Therefore, households' derived income, , can be decomposed into permanent and transitory components:
it it it
Define to be the set of all variables important in determining income for X it household i at time t. The variables in may be divided into two categories-X it those that affect the permanent component of total income (denoted by ) P X it and those that affect its transitory component and income variability (denoted by ). The variables in and are made mutually exclusive in order to
facilitate the decomposition of income into permanent and transitory components, although strictly speaking this is not necessary. Assume that a household's permanent income is a linear function of variables in :
where are error terms. The parameter represents a year effect common
to all households, a 0r is a regional fixed effect that captures the influence of region-specific variables (such as location, prevailing weather conditions, sectoral differences, etc.) on income generation of households living in region r, and is a parameter vector associated with . Variables in include P P a X X P i t i t family composition variables measuring the number of household members in different age, sex, and education categories, and an asset index variable.
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In similar fashion, transitory income is defined as a linear function of , a vector of variables that mainly influence the transitory component of T X it observed income:
where represents the error term associated with the estimation of transitory
is a year effect, common to all households; and is a parameter component of income are regional rainfall deviations from long-range normal precipitation. These were obtained from 10 major weather stations and catchments.
Equations (9) and (10) can be substituted into (6) for , and , re-
spectively, to estimate the structural consumption and savings equations. Also, we can combine equations (9) and (10) and use the identity in equation (8) to estimate total income:
where , and . The reduced form for
consumption and savings is expressed as
where n it is a vector of error terms. The parameter l t measures the year effect. Note that the reduced-form equations do not explicitly contain either VY it or since both are part of the determinants of household's permanent income.
LC it
The variable VY it does not vary across households within the same region, and its effects are subsumed in the regional fixed effects l 0r . Similarly, the variables in are sums of the age/sex/education variables in . As a
result, the elements of that correspond to age/sex/education variables reflect l P the impact of these variables on consumption and savings through their effects on permanent income as well as through life cycle effects. The parameter vector measures the impact of regional rainfall on consumption/
savings through its effect on the transitory income. Equations (11) and (13) consist of three equations (income, consumption, savings), of which only two are independent since equation (7) has to hold. The estimates of these equations can be used to test a number of hypotheses of interest in this study. While equation (13) gives reduced-form estimates of the parameters in equation (6), we can estimate them directly using a two-stage estimation. First, using ordinary least squares, we estimate equations (11) . The resulting parameters can be used to decompose the total income into its estimated per-Lire Ersado, Harold Alderman, and Jeffrey Alwang 195 manent and transitory incomes. The remainder residual income is
obtained as follows:
Conceptually, income has three components (permanent, transitory, and residual). The residual component is excluded from the structural equation below since it will necessarily be correlated with the error terms. 23 Such exclusion, however, will not lead to an omitted variable problem, since by design the residual component is orthogonal to the other two. We estimate the structural equation (6) as
where is a vector of error terms. Using (15), we can directly test the z it implications of the permanent income hypothesis and examine changes in consumption and saving behavior using parameter estimates on permanent and transitory incomes and income variability. The coefficient on the proxy for income variability (VY it ) is used to see if households are risk averse and employ precautionary behavior to safeguard their consumption from income shocks. We compare all corresponding coefficients across time to investigate changes in consumption and saving behavior. Finally, we estimate multiple regression regimes by dividing the sample by relative wealth levels to examine if the degree of consumption smoothing differs by household wealth.
Several econometric issues need to be addressed in order to achieve consistent estimation and testing using equation (15) . The first is the issue of measurement error typical of income and saving data in developing countries. As mentioned, the income variable was derived from consumption and savings. Moreover, instead of equating saving as a residual between income and consumption, the saving variable was directly derived from the ICES. This construction avoids the spurious correlation between saving and income in the structural estimates that would result if saving were derived from the difference between income and consumption. Since income is instrumented, we avoid introducing a new correlation of error terms otherwise attributed to the manner of constructing income using saving and consumption.
Finally, in order to obtain consistent estimates of the consumption and savings equations (15), we assume that the estimates of permanent and transitory incomes are consistent and are uncorrelated with z it . However, this procedure does not produce the correct estimates of the covariance matrix for the parameters since and are predicted values. Therefore, for the purpose
of hypothesis testing, test statistics using estimates of the asymptotic covariance matrix were employed.
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B. Tests on Saving Behavior and Parameter Stability
The estimates from equations (11) and (13), together with the estimates of equation (15) From the PIH standpoint, we expect the propensity to consume out of permanent income to be close to unity. In the case of equations (11) and (13), this means that the impact of variables in on and should be
similar (i.e., ). We also test if the joint impact of on consumption T l p a X P P i t is significant. The propensity to save out of transitory income is expected to be close to unity, which, in our model, implies that in the savings equation l T should be close to . Put differently, the impact of rainfall variability on a T income should be identical to its impact on saving. The acceptance of this last test means that households do in fact use saving and dissaving to smooth consumption.
The coefficients in the structural equation (15) 
if the coefficients on rainfall variability (a proxy for income variation) are b 3 negative for consumption and positive for saving. Failure to reject this hypothesis indicates that households are risk averse and use precautionary savings to smooth consumption.
The second group of tests investigates whether or not there are any significant structural changes in consumption and saving behavior. The Chow test is the most common one used for structural change. The assumption of the same variance for error terms in both periods is crucial for the validity of the Chow test. Such an assumption fails for the ICES, and, as a result, we revert to the Wald test statistic, which is distributed x 2 (k) and which takes the form W p . Here and are estimated parameter 1990 1996 1990 1996 1990 1996 vectors for 1990 and 1996, respectively; k is the number of parameters being tested; and Q is the variance-covariance matrix of ( ). We test the b Ϫ b 1990 1996 equivalency of the complete parameter vectors as well as subsets for important categories (such as education, asset ownership index, gender, and urban-rural variables) before and after economic shocks. We expect changes in household consumption and savings behavior across survey years because of the economic shocks that occurred during the time between the two surveys.
IV. Country Background and Data
Widespread public debate has emerged about the direction and impact of economic changes in Zimbabwe during the 1990s. These changes include economic liberalization associated with the Economic Structural Adjustment Programme (ESAP), changes in governance such as decentralization, and recurring droughts, among others. The ESAP was launched in December 1991 and was intended to last 5 years. This program was unique among adjustments in African countries in that it was not a response to a crisis per se but represented recognition that the controlled economy of postindependent Zimbabwe was essentially unsustainable. The objectives of the program were to deregulate the domestic economy, privatize many government-owned parastatals, deregulate prices and wages, and reduce public spending and the central government's budget deficit. Many of the ESAP reforms were not implemented as planned due to the 1992 drought, which necessitated increased public spending and the relocation of budget money to drought relief. Eventually, trade and exchange rate policies were reformed, food subsidies were removed, and market liberalization was introduced in stages. Maize market reforms began in 1991, but these were subsequently put on hold as a result of the drought. Price controls and marketing restrictions remained in place through 1994. By 1995, however, restrictions on the private movement and sale of grain were removed. The 1991/ 92 drought was one of the most severe in recent memory and affected all of Southern Africa. 25 The entire economy of Zimbabwe was affected; real GDP per capita shrunk by almost 12% in that year. 26 This decline was associated with a dramatic decrease in agricultural production; maize yields on all farms fell to about one-third of "normal" levels, and agriculture's share of total production fell from about 14% to below 7%. The drought of 1994/95 was less severe, but, coming on the heels of the earlier drought, it may have led to significant increases in poverty, especially among the most vulnerable. For a variety of macroeconomic and political reasons that go beyond the subject of this article, Zimbabwe's economy has been in decline since the 1995 drought.
A. Data
This article uses cross-sectional data from the National Income Consumption and Expenditure Survey (ICES) of 1990/91 and 1995/96 from Zimbabwe. The surveys were undertaken by the Central Statistical Office (CSO) and contain data on sociodemographic characteristics, incomes, receipts from households including agriculture, consumption, and other expenditures on a weekly basis, and for some durable and semidurable items, on a monthly or yearly basis. The surveys were based on representative samples from the urban and rural sectors.
Income is notoriously difficult to measure in a developing country context. Moreover, while the Zimbabwe ICES survey covered an entire year, each recall period spanned only 1 month. Thus, the survey is not optimal to capture seasonal variation in income generation from agricultural and other enterprises. This factor motivates the use of a measure of income based on observed consumption expenditures and saving.
B. Consumption and Savings Measures
The household per capita consumption expenditure variable was created from an extensive list of food and nonfood items from the surveys. The consumption expenditure measure includes market and nonmarket consumption, and consumption flows from ownership of assets. The ICES has detailed information
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Economic Development and Cultural Change on expenditures (market, own consumption, gifts, transfers, and payments in kind) for some 250 food items. Since expenditures on durable goods are lumpy, we spread the value of expenditures on them over the estimated lifetime of the good in question. Expenditures on nondurable good items, such as clothing and household furnishings, were recorded for the month of the interview and were directly included. Total consumption was computed as the sum of consumption of food, nondurable goods, and durable goods.
As stated above, we create the per capita savings variable from the survey data instead of defining savings as a residual between observed expenditures and observed income. Total savings (SAV) is the net sum of loans taken and loans paid, purchase and sale of financial stocks, bank deposits and withdrawals, and net purchases and sales of physical assets such as land, livestock, buildings, household durable items, and vehicles. The variable SAV may be underestimated in the case of rural households whose under-the-mattress deposits are not recorded. Descriptive statistics in table 1 show that welfare measures (real income, real consumption, and real savings) and their crosssectional variability decreased after the economic shocks.
C. Accounting for Human and Capital Assets
Ownership or access to durable and income-generating assets by households may have an important role in determining consumption and saving behavior. A physical asset index variable was created using the relative prices of all assets owned by households as weights. This variable is assumed to capture the role of physical assets ownership on income generation, consumption, and the savings decision.
Another category of household asset is human capital. Several variables were created with different age/sex/education categories to address the importance of human capital assets in molding consumption and saving behavior. Descriptive statistics show that most age/sex/education variables for an average household remained about the same before and after economic shocks, as expected (table 1) .
D. The Rainfall Data
Rainfall data were collected from all 10 major catchment areas covering the entire country. Monthly rainfall figures for 7 months (October-April) from 1989 to 1996 and for normal monthly precipitation were obtained from Central Statistical Office (CSO) of Zimbabwe. October and November constitute the planting season. December and January are weeding months, while February, March, and April are the main harvest months in Zimbabwe. Three weather variables representing region-specific rainfall in the three periods (planting, weeding, and harvest) of the cropping season were created. The percent deviations in periodic regional rainfall (RPDEV t , RWDEV t , RHDEV t ) from normal regional precipitation are used to estimate the transitory income component of household income. Tables 2-7 contain the parameter estimates for income regressions and the consumption and saving equations for 1990/91 and 1995/96. Income was estimated mainly to decompose observed income into permanent and transitory components. These income regression estimates (table 2) show that most explanatory (including rainfall) variables have highly significant effects on income and that returns to human capital and other assets considerably declined in the 1990s. The coefficients and hypothesis test on urban and rainfall interactions indicate that rainfall has a significant impact on livelihood and income generation in urban areas. 27 We next briefly discuss the results of the reduced-form consumption equation (eq. [13] ). These results offer a consistency check on our main results from the structural consumption and saving equation estimates, which are shown in tables 5-7.
V. Results
A. Consumption and Savings before and after Economic Shocks
Regarding reduced form estimates, the reduced-form consumption equations (table 3) for 1990/91 and 1995/96 households show that most explanatory variables have highly significant effects on consumption. The urban-rural dummy variable shows significantly higher consumption in urban areas, conditional on assets; however, the urban sector advantage diminished after the economic shocks. The asset index variable had a significant effect on consumption in both years. As anticipated, consumption increases with greater asset ownership. But, like other determinants of consumption, for a given level of assets, consumption was sharply lower after the economic changes, indicating a worsened economic environment in postdrought and postmacroeconomic adjustment era. The asset ownership index variable was significant in both years, but its effect on consumption was higher before the economic shocks than after-in fact, its impact reduced fivefold from 1990/91 to 1995/96. Households with higher asset holdings also saved more in both years.
The age/sex/education variables have the expected signs and significance. For male household members whose age is between 18 and 64 (the most productive age category), consumption is significantly lower for households with members with primary or lower education level. Members with secondary or higher education have positive impacts on consumption. The rate that consumption increases with additional education fell considerably for all age/ sex groups after the macroeconomic changes and the droughts of 1992 and 1994. This reflects the decline in overall productivity due to macroeconomic instability evidenced in the 1990s.
The sign and significance on the household head sex variable indicate that, even after accounting for differences in assets, education, and household labor availability, male-headed households are better off than female-headed ones. The relative impact of this gender variable remained about the same across survey periods. Households with many young members have lower consumption expenditures per capita, as do those with many elderly members. x test that the coefficients on rainfall variables on consumption are zero; test 2: test that the permanent income variable, the index of asset types owned, has same effect on consumption as on income.
Having many elderly and younger household members also means significantly negative savings. The family composition variables thus follow notions of life cycle models for both survey years.
Turning to the primary focus on saving and consumption smoothing, we note that most transitory rainfall variables are jointly (and often individually) significant; see hypothesis test 1 in table 3. Rainfall deviations from long-
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While positive savings accompanied rainfall variability (standard deviations using 8-year time-series data on regional rainfall) in 1990/91, such deviations had no significant effect in 1995/96 (table 4). Since rainfall variability is employed as a proxy for income variability, this result implies that household saving behavior in 1990/91 was more precautionary than it was in 1995/96. Lack of precautionary response to rainfall variability following the drought and structural changes may be explained by the urgency of current needs and the lack of economic resources to save for future use.
B. Two-Stage Estimates
Consumption out of permanent and transitory incomes. The two-stage structural estimates provide us with a clear look at household saving and consumption behavior (eq. [15] ) since we explicitly have permanent and transitory incomes as regressors (see tables 5 and 6). The predrought and macroeconomic adjustment results support the implication that households consume the majority of their permanent income (about 89%). In 1990/91, households consumed 47% of their transitory income. The consumption out of transitory income is certainly larger than standard permanent income hypothesis models would predict. However, it is significantly smaller than the consumption out of permanent income, thus lending some support to the nonpolar case of permanent income hypothesis. On the other hand, the 1995/96 data reveal that households consumed nearly all of their transitory income (97%) and about 83% of their permanent income. Thus, both the reduced-form and twostage estimations show that Zimbabwe households' consumption behavior has changed in the 1990s. The postdrought and macroeconomic trend has been to use all sources of incomes for current consumption. Looked at from a different viewpoint, this information shows that, after the shocks, consumption closely tracked incomes; when transitory shocks are negative, households reduce consumption in response. Dissavings strategies were not common means of smoothing after the shocks, while predrought households used savings and dissavings to smooth consumption.
The empirical results show that household per capita consumption decreases with additional young and elderly members in both survey years (table  5) . This finding is not contrary to the old age security hypothesis that people depend on their children for provision when they are old. It is interesting to note that, although household consumption and saving behavior changed over the 1990s, the family composition effect and its dependency structure remained intact even in the face of growing economic shocks.
Since rainfall variability is used as a proxy for income variability, we expect that, if households have precautionary saving, it will have negative effect on consumption. This measure of income variability does not vary across households in the same region; caution should be taken in interpreting the results. Controlling for the amount of transitory income, households with effect on savings of transitory rainfall variability is insignificant (i.e., ). b p 0 3 effect on saving. This result shows that household precautionary savings could not be maintained as a result of severe constraints emanating from the unfavorable changes in the 1990s.
These results, along with the results from the consumption equations, indicate that households in the postdrought and structural adjustment period did not save as much as they did before the changes. There is increased dependence on transitory income as a source of consumption. To phrase this differently, in the face of negative shocks, households allowed consumption to decline more in the latter period. Although we do not have evidence for a polar case of PIH, results indicate that predrought households used savings and dissavings to mitigate income fluctuations, while such behavior was limited afterward. Furthermore, the results show that postdrought and structural
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C. Evidence against the Permanent Income Hypothesis
The implications of the permanent income hypothesis (PIH) on household consumption and saving behavior and the results of its tests using two-step estimates are statistically equivalent to the ones employing the reduced-form estimates of tables 3 and 4. Thus, to save space, although the test results are reported for both estimates on their respective tables, we discuss only those involving the two-stage estimates. Hypothesis test 1 in table 5 shows that the propensity to consume out of permanent income is lower than unity for both years. Hypothesis test 2 indicates that propensities to consume out of permanent and transitory incomes are about the same in 1995/96, while there is evidence that the former was higher in 1990/91. The test for household precautionary saving behavior (hypothesis 3 in table 5) supports the notion that predrought and structural adjustment household consumption responded negatively to rainfall variability (a proxy for income variability). The latter period households did not respond in statistically significant fashion to income fluctuations . Similar hypothesis tests for the savings equations (P value p 0.1923) are reported in table 6. Hypothesis 1 (i.e., the propensity to save out of transitory income is unity) is rejected for both years. Hypothesis 2 (the propensity to save out of transitory income is the same as that out of permanent income) shows some support for the PIH in 1990/91 and strong evidence against it for 1995/96. We do not reject the hypothesis (hypothesis 3, table 6) that rainfall variability had no influence on saving in 1995/96-the coefficients are jointly insignificant with a P value of 0.1389. However, they are significant in the regression for 1990/91 ( ). P value ! 0.0001 These tests indicate that changes occurred in household consumption and saving behavior after the weather and economic shocks. In 1990/91, households consumed the majority of their permanent income and less than half of their transitory income. The fact that propensities to consume out of permanent income is statistically less than one and that savings out of it are generally greater than zero indicates that a polar version of the permanent income hypothesis cannot be accepted. The postdrought and structural adjustment households, however, consumed the majority of both permanent and transitory incomes. The lower marginal propensity to save out of transitory income by households in this period relative to the previous implies that they were less likely to draw down assets in the face of negative income shocks. They might be trying to maintain their asset base as a precaution against worse conditions in the future. Saving behavior appears to have been adversely affected by recurring droughts and unfavorable economic changes. Similarly, precautionary savings differ between periods. Higher income variability is associated with reduced consumption indicating prudent behavior on the part of predrought and prestructural adjustment households. Conversely, household con-Lire Ersado, Harold Alderman, and Jeffrey Alwang 209 sumption and savings did not respond well to income variability following the droughts and structural changes. Table 7 presents two-stage consumption estimates for the stratified sample of households based on wealth level. 28 We observe important differences in propensities to smooth consumption between the relatively poor and the wealthy. Although polar cases of the permanent income hypothesis are rejected by both groups of households in both survey years, the poor tend to save more of their transitory income than the wealthy do. While this is the case before the economic shocks, consumption out of transitory income significantly increased for both the rich and the poor following the shocks. Both groups of households moved away from consumption smoothing and toward asset-defending behavior. Moreover, precautionary saving behavior is practiced more among the poor, who usually tend to be more credit constrained and more at risk for consumption uncertainty.
D. Differentiated Propensity to Smooth Consumption
These results are in agreement with empirical evidence from other parts of the developing world, such as that reported by Jalan and Ravallion from rural China. 29 The differentiated propensity to save among the poor and the wealthy, as well as the general lack of support to permanent income hypothesis among the Zimbabwean households, may imply that smoothing consumption entails an important cost and the perceived cost level differs by relative wealth level. It might also highlight the difference in credit accessibility among the poor and the rich, and the former pursue a more costly precautionary behavior that could perpetuate poverty. 30 It thus strengthens the incentives and makes it all worthwhile for governmental and nongovernmental efforts to promote credit institutions for financial intermediations for developing countries in general and in poorer communities in particular. Table 8 presents the results of a parameter stability test using the Wald statistic. As mentioned, the Wald test statistic is preferred over the Chow test primarily because of the lack of support for equal variances for the two periods, a critical assumption for validity of Chow tests. Parameter stability is rejected both over all parameters and for the subsets of parameters. The test statistic values are extremely high and the P values are virtually zero for most tests, rendering strong evidence that returns to education and productive assets have changed significantly after drought and macroeconomic adjustments. This also reinforces our findings in the previous sections that household consumption and saving behavior has changed negatively after the economic shocks.
E. Parameter Stability Tests
VI. Summary and Policy Implications
This article analyzed changes in per capita consumption and saving behavior in Zimbabwe before and after a range of economic and weather-related shocks using comparable national income, consumption, and expenditure surveys of Note.-Results are obtained by two-step procedure: first, obtaining the measures of income types (permanent and transitory incomes) and, finally, estimating a system consisting of consumption and savings. Asymptotic variance estimates are used for testing hypotheses.
* Hypotheses tests report t-test statistics; P values are in parentheses. Test 1: propensity to consume out of permanent income is the same among the poorest and the richest; test 2: propensity to consume out of transitory income is the same among the poorest and the richest.
1990/91 and 1995/96. We estimated the propensities to consume and save out of permanent and transitory incomes and tested the notions of permanent income hypothesis and precautionary saving motives. We examined structural changes in parameters and found significant changes in returns to education and assets as well as in saving and consumption behavior following the shocks. Among other things, this finding has implications on the empirical validity of poverty mappings that are currently being employed to allocate transfers and inform policy design in many developing countries, including Zimbabwe. 31 Our parameter stability tests for the two periods cast serious doubt on the assumption of parameter stability, at least during periods of significant economic adjustment and natural disaster.
In addition, we find that changes in an overall economic situation translate into changes in propensities to save. To our knowledge, this is the first study of its kind in Africa. Our results show that, before droughts and economic adjustment, Zimbabweans consumed the majority of their permanent income and less than half of their transitory income. The higher marginal propensity to save out of transitory income before the shocks implies that Zimbabweans used savings to smooth consumption. Following the droughts and adjustments, however, the majority of both permanent and transitory incomes were consumed. Reduced propensity to smooth consumption may reflect a "stocking out," in which a household's ability to cushion economic shocks changes as it draws down its liquidity. 32 Households facing repeated setbacks may no longer have the cash in hand or the cattle in field to offset income shortfalls. In such situations, consumption more closely tracks income than when there has been sufficient time between shocks for households to replenish liquid assets. Alternatively, changes in expectations following revisions to subjective probabilities may explain the lack of consumption smoothing in the latter period. Zimbabwean households may have begun a strategy of defending their asset bases against the perceived likelihood of worse times in the future.
Following the drought and structural changes, Zimbabweans appear to exhibit low risk management and precautionary motives and heavy dependence on transitory income for consumption. However, there were differentiated propensities to smooth consumption between the rich and the poor, with the latter group exhibiting stronger precautionary motives and more propensities to save from their transitory income both before and after the shocks. Higher income variability is associated with reduced consumption, indicating precautionary behavior on the part of predrought and prestructural change households. Household consumption and saving in the latter period did not significantly respond to income variability; however, households in the lower income bracket showed a more pronounced precautionary behavior in that they cut consumption and increased savings when rainfall variability was higher. 
Notes
